The effect of the hopping on the magnetic and dielectric properties of the box mode. introduced by A. ZAWXDOWSXl and M. H. COHEN [1] are considered.
Introduction
During the last decade, the study of organic transfer salts has received a great deal of attention. Beeause of the richess of composition, and the possibility of replacing similarly functioning units by one another, these materials hold out the hope of eventnally reaehing the stage when materials can be tailor-made for any desired purpose --assuming of course that our wishes ate in accord with nature's laws.
As the original excitement about the high eonductivity of TTF-TCNQ gradually died down, it gives place to systematic exploration of different properties of all kinds ofTCNQ sahs, which are proved to be almost as interesting as their never-realized superconductivity would have been. In particular, a class of compounds with the general composition (DONOR) (TCNQ)~ was found to possess remarkab]e dielectrie and magnetie properties. Recently ZAWADOWSKI and COHEN [1] introdueed a simple model (the so-eaUed box model) for their description.
The strueture deseribed by the box model is schematieally shown in Fig. 1 .
The main feature of this structure is that one eleetron is transferred per donor so that the acceptor chain is quarter field. The two eigenvalues of the operator iz, namely, Ii = --1/2 and I~ = -~1/2 correspond to the left and right hand sides in the box i. The operator I~ describes the hopping within the box i with rate t, U 1 and J ate the effective Coulomb and exchange interactions between two electrons occupying adjacent acceptors in neighbouring boxes. The distance between two molecules in a box is assumed to be smaller than between two next molecules in neighbouring boxes and therefore the hopping between boxes is ignored compared to the hopping within a box. In reference [1] the magnetic properties of the model were considered in two limiting cases, when the hopping rate t = c~ and t ~ 0. It was pointed out that in both cases the model can be solved exactly. In the first case it was shown that the model behaves like a 1-d Heisenberg chain, the ground state can be ferromagnetic or antiferromagnetic. In the second case ir was found that depending on the signs and relative magnitude of the interactions the ground state can be singlet or paramagnetie (doublet or triplet). The ground state of the model in the intermediate case was discussed qualitatively.
In this paper we consider the effect of a weak hopping, on both the magnetic and dielectric properties of the model. In Section I we consider the
